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ABSTRACT ■ , / ' 

This, student module on safety features of material 
and personnel movement, devices is onV of 50 modules concerned with ' 
job safety an<i health. This module >qovers safe conditions and 
operating practices for contferyors J*«*yat©rs , escalators , moving 
walks, manlifts, forklifts, and m^^rTCfed hand trucks. Following the 
introduction, 10 objectives (each keyed to a page in the text) the 
student is expected to accomplish ire listed (e.g.,. .List six main 
operating rules of ' a manlift). Then each objective is'taught in 
detail, sometimes accompanied by illustrations. -Learning activities 
are included. X^iist of references knd answers te learning activities 
complete themodule. (CT) - * # 
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^ . INTRODUCTION , 

• ■ ; . 

Unfortunately, simply being in favor of safety is not enough to prevent 
- accidents. Concern for safety must be translated into action prTtW part of* 
industry and workers. Unsafe-acts «and unsafe conditions must be understood 
as measurabl^; only then can accidents be eliminated. 

Elevatrfrs and .other material 'and personnel movement devices are built 
according to established guidelines. Safe**usage of these jJevices depends on 
lawful construction, regular mcTintai nance, and proper operating procedures. 
.NSL-device is completely safe unless it is befng operated by ''someone who has 
studied and learned the guidelines that govern* its -use. The trained operator 

r 

^who is in command of the device must understand its capabilities and limita- 
tions. f ~ > 

•Besides takfng a toll on human life and health, the ftal function of mate- 
ria.! and personne.l movement dev^es can be v^ry costly inHlefms of Reduction 
'Toss and .repair or replacement expenditures. Property d^rnage may not be 1^/ 
ited to the movement device itself; whole bu-ildings can*be destroyed by a- 
fire, an explosion, of a collapse that is initiated by a seemingly minor -a'cei- 
^ f dent. ^ 1 v • - ■ 

Accidents are extremely expensive in ^erms of human life and "healthy 
property, arxJ productivity. * The impact a serious accident, on arf employee 
and" Tiis or her fami ly ,< coworkers , ^and company is so t great as to be difficult 
to measure. Safety is not only a humane choice t5ut an economically practical 

one. , ' . S 

- The use of. personnel and material movement devices is* etonomical ly 'essen- 
/ v 

tia.1 i a modern production operations. With* these devices come increased 
opportunities for accidents, so s&fe procedures for operating t,hem and for 
working in their vicinity are necessary. ' * 

This module covers safe conditions and operating practices for conveyors, 
elevators, escalators, moving walks-, manlifts* forlclifts, motorized hand 

» 

trucks, and aerial bucket devices. • 
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OBJECTIVES' 



Upon completion of this module, the student should be able to;^ 

1. List four hazards characteristic of conveyors and some precautions that 
aid in^conveyor safety. (Page 3)^* * f • 

2. 'List three devices to provide-operator safety on lift trucks. (Page 6) 

3. Name two safety features of a motorized hand truck and describe how 
these devices work. (Pacja 9) . 1 

4. ' Identify the types and functions of safety features that are provided on 
' . - .tractibrf and rfydraul ic elevators . (Page 11) # 

5. flame at least two safety features of a freight elevator. (Page 14) 

6. Name six visible safety features on escalators. (Page 16) 

7. Identify at leas*t two safety 'features of moving walkway^. (Page 18) 

8. List six main Operating rules of a manlift. ' (Page 20) 

9. •■ List nine safety procedures for aerial bucket dq^ices. (Page 25) 

10. State the procedures for and frequency of inspections of personnel move- 
ment devices. (Page 27) - , 
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objective 1: List ,f our* herai^^h^racteri sti c of con- 
veyors and some # precautions that aid in conveyor safety. 



The device that has done mi^ch to revolutionize materials handling is t;he 
conveyjpr. This is due to the conveyor's ability to move /large ^anti ties of 
material efficiently. The .most common/conveyors are belt;- type conveyors, 
chain *conveyors , and bucket conveyors, all of which may be either mobile or 
^fixed. There are other types of conveyors less commonly used;-thefce are the 
types with platforms and" wheel conveyors. There is also a screw convejtor 
that moves grain and buji: -material to location by means of a screw insid^a Jk 
container. Si nee. conveyors can be hazardous , -mechanical guards are provided" 
-to protect the operating personnel, as well as t-hose in the vicinity. The 
'loading point, trie transfer points,* and the discharge pAnts of coru/eyors^ 

must all be guarded tc^ prevent ob- 
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BELT 
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Figure U Conveyor guard?.' 



jects. fall ing the conveyor and 
hitting workers who may be in th.e 

6 

surrounding area. Figure 1 . shows 

cross section of a conveyor, / 

with guards or) each sjde. 

~ Workers must also be aware of 

"nip points 11 on conveyor's 4 .' These 

hazards are created by one or more 

rotating peyts o*n the conveyor. Ayntp point is formed whenever a part rotates 

over, under,' or near'a stationary object, /his hazard is formed on a conveyor 

'when the belt or chain rotates*around the 
* » » * 

sprocket. or pulley. See Figure 2. ^Another 
kind of hazard is known as a shear point; 
these points are sometimes located where 
the conveying mechanism runs close to/£^ ' 
s^ta4ionary object or. to a guard. Nip point 
^apd sfcear point«guai*ds are not' required for' 
overhead' conveyers that are mpre than seven 
feet 'above the floor. In |reas restricted 




Figured. Example of nip%. 
. - f points. j ^ \ 

. • • • • \:-\ 
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from the traffic of the general public, where workers are famfliar with the 
surrounding area, such guards are not required, either-— areas that are not 
guarded should have signs statirfg' that there *is a /hazard in the aria, to 
alert workers that* the hazard exists. Guards should be provided where con- 
veyors pass* ever roads, walkways, and work areas, t!o prevent objects from 
falling t on workers undernfeath . 



CROSSOVER 
WITH HAND RAIL 
AND STAIRS 




CONVEYOR 



Figure 3, 



FLOOR 



Conveyors of extended, 
length require a^means'of 
passing from one side" to the 
other. Since walking on a 
conveyor is very unsafe, 
crossovers'are provided to 
allow safe passage from one 
side to the other.. Cross- 
overs may be either stagrs or 
ladders coming from each sidle 



Crosswalk over conveyor belt. 



of the conveyor and' connected 
by a crosswalk (see Figure 3). 
, *Where conveyors pass through building floods, the openings should be 
guarded by handrails and toeboards. Automatical Jy-closing fire doors should 
■ be^ provided. where conveyors 'pass througl\a building floor or through. a fire 

• wall.- ' / ' • / , " ' • 

Conveyors appear to be simple devices, but workers should be'trained in* 
'their proper use.'' Such training should include starting and stopping proce- 
.< dures as weTl as the us^of the emergency devices provided- dn each -conveyor 
system. In the recognized) procedure^ or loading and 'ujjjoadincj , wdrkprs must 
stand clear,. of ' the conveyor so that'feet and fiands will not' get entangled in 

• the conveying device. m t v % ^ 

A # centnal control Station wUh a. good view of the conveyo'r provides tfie 
means ?$r starting and stopping the conveyor system. If the system has trans- 
fer points to feed th« flow of material from one conveyor to another, th£ ,op- 
eratiqn of the gates, involved may be electrical lycojitrolled at the central 
station. . % VA ' 
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Conveyors situated where they may cause -injury to workers should have a 
warning systeiji to notify all personnel in the area that thq conveyor is about 
to start. 'The power-op|rat§d conveyor rnqst have emergency stop devices lo- • 
cated along the travel of^ the conveyor, particularly if it travels long dis- 
tances. Whenever these emergency jdevi ces are actuated, they must 'be manually 
reset.* The cause of the stoppage should be determined and cleared before the 
conveyor is restarted. " For the safe operation of a conveyor, the operator 
should have clear access to the start and stop switches. *A11 ataas around 
loading and unloading points should be cleared of obstructions to prevent 
any danger to workers. - ' - 

, Lubrication* of any<mechanicaT dfevice is necessary . The 'procedure for 
lubricating a .conveyor is (1) turn the conveyor of^ acd lock the controls; 
.(2) locate a VI the iutxrtcation points on the conveyor and lubricate each or>e 
in the proper manner. This should include the^bearings of the rollers that 
are under belt devices, chain rollers, an'd the mo£or itself. The purpose of 
lubrication is to extend the Jife of the conveyor so that it will perform its 
job fend make the moving of materials easier for everyone. Safety devices are 
on tfie-conveyor for the protection of personnel, so the third stsp is to check 
,these devices to see that they are working properly and that the guards are 
properly located. 



ACTIVITY 1 



1. Name five locations on a conveyor wbere - guarding may 
be necessary. * N 



a. 


• 


\ 








b. 




* - 








c. 






t 

s 
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d. 












e. 
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When an emergency stop devij 
what must be done before t 
reset? 



on a conveyor actyat 



bnveyor is manually 



r 



♦Answers to Activities appear on page 30 



ERIC 



8 



SH-25/Page 5 



♦ 



I 



/ 



OBJECTIVE 2: -List t/iree devices to provide operator 
safety on lift trucks' 



1 



duwr 



Power lift trucks* called industrial or forklfft trucks, have beep in t 

use for many years. .During this period of time it has become apparent that 

certain .safety features for the protection of the operator needed to be de- 

> 

ed into the* trucks/ Safety features are riOw incorporated into most in- 
rial trucks. For example, an overhead guard ,Vpl aced .above the operator's 
cab or seat, prot^ts the operator from filing objects. This guard deflects 
or stops small objects, but it is not designed to' cope with the fall, of a full 
load. Thus, ,it is important for the operator to exercise great care with any 
load being lifted. To further protect. the operator, the carriage (load ele- 
vating assembly) slj^fc be equipped : wfth a load backrest. For high lifts, 
there should be an exwjkion oh this- .load backrest to provide additional pro- 
tection from objects that might fa IT -from the lifted load. The lifting mech- 
arHsm should be designed to prevent the carriage from being raised too far on t 
the mast. (The two vertical beams of the mast support the carriage and con- 
tain the hoisting mechanism.) One of the significant improvements 'incorpo- 
rated into the design of lift trucks is a mast that is capable of beirtg 
tilted 'forward and backwards while being raised and lowered. ,In all lifting 



OVERHEAD 



LOAD BACKREST 
EXTENSION 




operations, the rffast should be tilted 



Figure 4. Forklift truck. 



guard backwards slightly. so. that the load 



will not fall forward off the forks. 
,Dnly when the load is b.eing placed- in 
the required position in a stack, 
should the mast be tilted forward. 

-Lift trucks are now required to 
be, equipped with a horn for warning 
people of the movement of the truck. 
Also, 11ft trucks are .frequently 
equipped^ with a flashing light to give 
visible warning of the truck's approach 
•and location. Figure 4 shows the over- 
head guard, load backrest extension, 
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% mast, and general appearance of the lift truck." k % : H 

„. 'Only trained'and authorized operators are^allowed to operate' lift trucks 
Lfft truck manufacturers can often supply the materials for a good training 
program/that includes safety procedures. This program, along with speciaV 

, instructions for the employers' specific needs, ensures that the operator* is 
competent in the basic operation of, the lift truck.. Each operator training 
course should include" information on^the following truck operations: 
k • Inspecting the truck prior to use. ' ' 

• The functioned proper use of truck controls. 
/ -"Ifrneral truck *}oading*practices. - * 

• Loading an<3 unloading highway trucks and trailers. 

• Loading and unloading railrOad cars., 

• Travel ing Speeds. 

• .Cornering speeds^ , . 

• The importance of adequate clearance and of looking in the direction 
of travel . • 

• N Working in hazardous environments or with hazardous .materials . 

• Precautions, when leaving a truck unattended. 

• Refueling and -recharging operations. 

• The procedure to fol low when_ truck defects are found. 

• Driving near pedestrians. f 

• How to determine i^a load is safe to handle'. 

• Specif fc # hazards of the trainee's prospective tasks in the plant. 

Hazardous operations that may contribute to an accident must be recog- 
nized and avoided. Driving up to a person wjio is in front of a fixed'object 
may result in that person's being pinned to the object. A person passing 
tinder a Vaised fork may be struck by the fork if it is lowered by an operator 
who does not see the person. Unauthorized riders may fall off the truck or 
become wedged between the truck and an obstruction. Ope/ators may lose an 
artn or a leg if' limbs "are placed between the#nast and the outside edge of the 
.lift truck while it is -in operation. # ' ^ 

When *the operator of a lift truck dismounts, the load must be -fully 
lowered, the truck controls neutralized, and the brakes set. If the operator 
mqves more than 25 feet from the vehicle, or if the truck is not in view, it 
is considered, unattended and the power must be shut off. wheels should 

- * 
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always be blocked -when the^operator dismounts wi^h the lift truck on an in- 
cline. . " . 

A careful lift truck operator will chec1< overhead clearances to be sure 
that^the load onmas^t will not "strike *1 ights, pipes,, sprinklers, beams, or^ 
low door openings. The~lift truck should not be parked i'w fire aisles, -in 
passageways to stairs^ or anywhere it will block fire equipment. While op- • 
erating the lift- truck, # thfe operator should alwa>\ look in the .direction of 
travel. At cross aisles' or places^fere vision is obstructed, thejfrfick - 
shou]d-be showed and the horn sounded. Grades and inclines active 10% should 
be ascended and descended^ at a sJ-ow speed.' Under conditions , the lift 
truck should be operated at a speed that will permit stopping for emergencies- 
Horseplay or stunt driving i| .prohibited"; as serious damage or injury can r^- 
i/ sillt< */it has proven to be safest . to drive up a grade with the' load toward 
• the grade.' Unloaded trucks should be driven with the forks on the down-grade 
side. Wet and slippery .floors are dangerous and necessitate slowing down. f 
Lift trucl< operators should make sure that dockboards and bridgeplates are' 
securely fastened before driving them* \ (DoAboards or bridgeplates are de- 
vices that allow smooth passage from a <Jpctf to a vehicle.) A lift truck 
operator should* approach an elevator with care, making siTre it is level with 
the floor before driving into it. Once in the elevator, the operator should-, 
lower the' fork- to the floor, neutralize the controls, shot of*tthe power, and 
set the brake. 

There may be times when the lift truck is used to elevate a person. When 
this. is so, a safety platform secured to the lifting carriage (or forks) % . 
f— should be used, and^a means provided for the person on* the platform to shut 
off the power on the truck. Lift trucks are rjted to lift and carry a spe'- 
-cified weight - so the appropriate truck should always bemused* 
, A lift trucktoperator ^should inspect the .truck before starting a new 

shift. If the lift truck is found to be unsafe # in any way, it should be taken 
out of service until it has been restored to safe operattgg condition. Re- 
pairs .must be made only by trained and authorized personnel. 
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(Mark lihese statements true or false.)' N m 

• a.\ tift truct%s must be, equipped with a horn^ 

Thftimast ob a lift truck should always be - 

* tilted %Tightiy forward. . t% 

c. Uockplytt;e$ 'should. be # securely fastened be- / 

fore a vehicle-drives over tftem. » 

d. If a lift" truck operator checks his or her 

truck'and f i n.ds something needing repair, 
.V fie or she\shquTd immediately make repairs - 
™ on it. . . > m 

(Fill in the, blank.) v,' ' * ' / j . • 

a.- 'When the operator of a fift truck dismQunts, the • 

load must be 



If*te# operator is fiore than 



<9 » 

feet from 



\ 



d. 



the vehicle, it is considered unattended 
When a lift truck is used to tift a, persori, £ 

: : ' should be ^ecured to' the 

lifting carriage. ' 

ThreQ 'safety devices on a powered industrial 



truck are the 



and 



m • 



objective 3: ' Name two safety features of & motorized 
hand truck ahd describe how these devkes work,. 



A-motorized hjand truck-, *also known as a pallet truck, t.s designed tejift 
a load by elevating the forks ofMy slightly ab^ve the floor. J he lift of- the 
forks is generally less than sij< inches. Loads to be transported are placed 
fon pallets which allow the, forks to run'oyer the lower; part of. the pallet 
while getting the forks under the load-. , t ' 

Some motorized >banct trucks are Resigned *to allow tbe operator to ride.,« 
but most are equipped with a steering handle used as the operator walks 



2 
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\ v . ^ in frqpt. The operator * 4 

' ' should lead the motorized 

' liil V ,A * ^ and truck> except in cqn- 

r/L- ^ • ' - - 'fined areas where the op- 

erator could be pinned bis-* 
tween the hand truck and . 
another object. * 

Certain safety de-" 
vices ,h£lp tomakfc oper- 
ating a motorized hand 
truck safe. In a. norqjaT 
operating procedure the 
^operator wiJKpush a but- 
ton on the handle for for.- 
'tfard or reverse gears. 
'men this buttop is re^ 
leased the. truck will stop, 
the power'w>i1l be turned off, and the bra^s will be automatically set. Arw 
other^safety device is that the controlling handle automatically returns' to 
the-upright. posi tion when released. The power remains shut off and the brakes 
.are Set any time^the # handle is in an ifptight position. m \ , 

Additional, safety 'features include lights and horns to warn of _the truck's 
Approach, TTO met^l hand guards on the operating harndl 

Motorized hand trufcks are powerful machines., and operating them rlquires , 
caution. Unauthorized riders must not be allowed and the machines shoutd 'be 
used only for the purposes for which they are designed. 




Figure 5. > Notorized hand truck, 



ACTIVITY 3: 



1. Complete the following statements. - g 

a. .A motorized hand truck is designed to lift a load 

'by-_ J : ^ i_, 

1 ■ t * 

b. -In a normal operating procedure, the operation of 

a pallet truck* will push / a 
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2. Should an operator lead or follow a motorized hand 

^ * truck in bonfined areas? ' 

^ 

3. Briefly describe two automatic safety features built 
into a motorized hand truck, • 

a, ' ■ 



♦ 
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objective 4. Identify the types and functions^of safety 
features' that are provided on traction and hydraulic 
elevators . 



Today's modern elevators can be divided into two categories - the hydrau- 
elevator and the traction elevator. (See Figures 6 and 7.) The hydraulic 



ELEVATOR CAR 




IT 



- OOUtLI BOTTOM 




Figure 6.' Hydraulic elevator. 



Figure 7. Traction elevator. 
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elevator (Figure'6) is moved a plunger that is driven by oil being 
pumped into a cylinder^ The-traction elevator (Figure 7) is a car connected- 
fo a counterweight by steel- ropes. These ropes are wound around a grooved 
drij^iheave that supplies- the traction, or friction, necessary to move the 
eleVa'tor. The rope itself is nbt directly attached to the driving motor" 
rather*, the driving motor rotates 'the driving sheave. j 

Passenger, elevators are manufactured and installed to offer one of the . 
safest rtteans or transportation available. The structural safety^ requi^enj 
of the material used in elevator manufacture is many times the minimum 
strength required. Thus, the chances of a part breaking and causing an in- 
jury is very small. Nlost> injuries involving an elevator are caused by its 
irtproper\use, either unintentional, or purposeful. 

Many)safety features are found on both hydraulic and traction elevators. 
The car in which the passenger rides is made ,of rigid material, is fir6-re- 
sistant and has limited openings." The car doors are smooth j^anel doors that 
are automatically opened, and closed. To protect th^stassengers from being 
struck by the doors, a Safety device is provided that will stop and/or re- 
verse the doors upon actuation. The doors close with a limited force to 
-reduce possible injury. Inside the car, adequate lighting is provided ,*and 
newer elevators have emergency lights to provide illumination during power ^ 
failures. Lighting is so important th'at more recent build-ing codes require a 
key-operated switch to prevent pranksters from turning lights off. ( 

The car's operating panel contains', the buttons or switches for. the passen 
ger's use in operating the elevator. A button for each, floor, when pushed,* 
sends the^Jevrftor to that floor. A "door open" button holds the doors open, 
or store and reverses the doors if they are closing. An alarm or emergency 
call button is provided to alert persons outside the elevator oT an emergency, 
by sounding a loud bell. The emergency stop button or switch should be red, 
or have a red lever. When actuated, this stop button will remove i all power 
from the elevator, thereby preventing it from moving. When all power is off, 
the brake is set; and the power is removed from the door operating device. 

*Jhe shaft in which the elevator travels is called the hoistway. It is 
constructed of f ire-resi'stant material, usually required to withstand a fire 
for two^bours. The hoi stwa^ doors (those no^t on the car) are tested for fire- 

\ 

9 
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^resistance as. is all required hardware. Hoistway door panels are smooth in 



order to prevent injury by contact wT*h the doors while they are in motion. - 
The hoistway doors' are locked by mechanical means sp that they cannot be op- 
erated unless, the elevator Car af that cloor. The loqk-also has electrical 
contacts. to prevent ttfe elevator from moving while the door is open. 

The clearance between the 'elevator floor and the building floor at the 
hoistway door opening is Umited^to a maximum of 1 1/2". ~ This- is to provide 
safe entry and exit from- the. elevator. 

Hydraulic el'evators have an idditional set of safety fea^ur^s. The cy- 
linder of newer elevators has a <^oubl^ bottom, one part which has a small 
hole/in- it.- The purpose of this ^double bottom is to allow the elevator to go 
•down slowly in case the outside bottom rusts through or gets a hole in it for 
any reason/* A manual Ij-operatecJ^ lowering valve is provided to let the ele- 
vator down in case of power failure or Emergency, and a relief yalve is pro- 
vided to limit the amount of "pressure to the cylinder. 

"Jw mitigate or^prevent acciderTts caused by the, elevator ' s going too high 
or tifr law,- two additional* safety features are provided. The plunger is 
equipped with A stop ring to prohibit the elevator from going too high, while 
below the car, spring buffers provided 4 to cushion ^he stopping of the ele- 
vator if .it goes below the bottom floor. 

.Traction elevators (th^se/with. steel ropes .and a counterweight) have man- 
ufacturing guidelines, also. Fir'|tly, 1 the .rajls that guide the elevator up 
and down are constructed of 'steeL The steel ropes that actually support the 

It y 

elevator are required' to^ be tasted to support four times the expec.ted weight 
to.be lifted. N * 

Secondly, a governor prevents the elevator car from falling or from over- 
speeding. If the elevator car exceeds its normal design speed for any reason, 
a safety switch. is activate* $nd> this sets the brake on the elevator's driving 
machine, . - » : * * ' 

In addition, the machine tjiat drives ihe efevator has a brake to stop 
the elevator. The brakes' are automatically set when th^re is a power inter- » 
ruption*/so that the elevator will not 'move. Below the car at the bottom 
landing, either spring or ofl buffers are ^ravided. ,Oil buffers are similar 
to shock absorbers tDn an autpmobile. The. oil buffers are made of different 

"* * 

* 
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sizes to prdfterly cushion the stopping of the elevator at fiigder speeds-," if 
* the elevator goas below the bottom floofr. There are special limit switches 
at the, top and bottom of the hoistway to make the 'elevators slow, down and" 
stop autforaficai 

There'arr^ many xrttier safety features^ftuil t into r elevators to make them 
operate safely and smoothly. Safety must not only be desjgned into elevators, 
but must be practiced oy operators and passengers, also. Persons riding ele- 
va.tors should remember that an elevator is electrical and mechanical. It will 
do only what U is built to do,. Passengers must operate the elevator properly, 
entering and exitiijtj safely. ( Passengers should % ,take, particular care to look 
for- the 'safety devices that will keep the doors from closing on someone, 
rather than trying to force the doors open. 

^h^^h^^hmb ACTIVITY 4: ^m^^^^mm^m 

* j ■ 

<t 1. List five safety features found on traction ele- 

vators. > * * * 

* - a. ■ 1 » 



b. 
c. 
d. 
e. 



Name one additional safety feature found on an hy- 
draulic elevator, and explain the function of thjs 
feature. 



( 



3. What is the purpose of spring or oil buffers? 



• objective 5: Name at least tvi© safety features of I a 
freight elevator. 



Freight elevators are used to move material and objects with or without 
an assigned operator on the elevator'. 'Basic safety features Ate the same on 
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^ freight as on passenger elevators. The visible differences are°as follows: 

• The elevator car will normally be "equipped with a gate that Qpens 
by moving upwards.' This provides a greater width for loading op- 

f erations. * ' ; 

• The hoistway doors are constructed of "strong metal and will open > * 
with one half upland one half down., 

* The elevator car gate* and hoistway doors may or may not be power * ^ 
operate ^ ^ 

• A mnaual car gate is provided with both a handle and a pull strap' 
t& safely operate the gate. . ^ 

• The maniSal hoistway cloors (bi-parting - those which open one-half 
up a^d^dne-half down) 'ar„e provided with a cushioned material on 
the 1 closing edge to prevent yijuries to the operator 'stands. 

Power-operated car gates are limited in speed and may be equipped * . 
with a safety <*dge tha* will cause the gate to stop and reopen if 
' J'it strikes a*robject v 

-•.Freight elevators* must be designed to carry much heavier loads - 
than passenger; electors carry. They must also be built to with- 
*. 1 stand the iieavy side thrusts and twisting forces caused by loading 
and unloading, particularly with power trucks. Heavy steel construc- 
tion must -be used in the manufacture of the car, and guiderails. 
must be fastened to the hoistway walls. Frequently^this fasten- „ 
i ng is done^ith heavy steel brackets. 

The safe opening and closing' of power-cjperated freight car gates o*nd 
hoistway doors is dependent mostly upon the operator. * The closing of the * 
doors may be by continuous pressure on a close button that, if released, will 
Is top and reopen tfl£ dtiors. If the doors close automatically, the car gate 
will close first, then the hoistway doors. The op^ratisfl of the doors by 
> power requires" the ojlerfctor to make sure that the entrance is clear before v 
actuating the door closing button. Ogee ttie door closing button is actuated, 
the-operator should continually observe the, entrance to be sure that othprs 
^Jo not try to enter. -'The operator should stop the door motion if others are 
\vu danger Qf being struck by the doors.- 

The^'capacity of a freight elevator and the type of, loading permitted is 
ported in large letters amd figures inside the elevator. An elevator must 
never be overloaded. * All objects must be 'inside the elevator before the ele- 
vator is moved.' The ^levator must be level with the floor before^loading or - 
unloading is dpne. " •* v 
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Wtien lift trucks are used, the elevator*must be made to handle the " 
truck. The elevator should be entered slowly and squarely when materials 
handjing equipment is used. 

Emergencies may aHse on ^ither passenger or freight erectors'. If the 
elevator becomes inoperative while a person Ms in it, comp**ent help sfvould . 
be summoned. An el evator mechanic ^can usually get the elevator to a floor 
so the person inside the elevator may leave normally. . TWis may take a Itttle 
time buf it is the safest methodi Should the person have to be removed when 
the^el evator is not at a floor, the power must* be turned off and necessar'y 
equipment to remove the person safely must be provided. Persons should only 
be removed from an elevator, other than on a floor, by trained personnel. 
Firemen are trained to remove passengers if an elevator mechanic is not avail- 
able.- v * 



1 



ACTIVITY 5> 



How is. capacity and loading indicated on a freight 

elevator? , ^ . 

What means are provided to operate a manual ^r 
gate? \ ^ ._ 



OBJECTIVE Name six visible safety features on 
escal atars, 



s~ ; ; - : ; 

'Escalators (Figure 8) have the capacity of moving large numbers of people, 

in a'shoft amount of time. \The design of escalators has changed over the 

years to make them saf$r and\asier to use. Escalators are equipped with a 

rlumber of isafety features that are visiVle to persons using therti. Among these 

visile safety features are the following: 

• TJie Wand rail must travel in the same direction and at approximately 
the same speed as the steps. This* allows a person to hold the h^nd* 
rail (and all riders should hold the hand rail) for the ^entire ^ 
length of the escalator, without having toilet go and.regrip the 
hand rail . 

. \ ■ . 
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STEFS ' LANDING ^ STOP SWITCH 



* 



7 ' \ Figure 8/ Escalator./ 

• ' '* . < ^\. 

• The steps must be madewith grooves that fit into grcfovesj^n the 
top and bottom landing area, so that objects .will be pus hecfc onto, 
the landfng with no damage. 

• Hand or finger guards must be provided at tihe point where the 
hand rail enters- a wall opening. 

• An emergency stop ^button must be located atrthe tap and bottom 
of the escalator and must be< easily accessible. * m 

• A guard must be provided when an escalator passes near a floor a 
-or ceiling. 

• A. light should «be locatedl^er the steps'at the landing to make 
it easier to* see the steps individually, as well as illumination 
on! al] tread surfaces. 1 

Safety features built into in escalator bujt'not seen by persons using 
them are as foll.ows: * * 

• A brake to stop the escalator wh£n the ponrer-is o?f.' 1 

• Switches to shut; off power J f phe drive chain becomes* slack, or 
breaks. \ 

• Switches to *shut off power or stop the escalator if objects become 
wedged between the step% and the side panel. 



9 

*ERJC 



20 



SH-25/Page 17 



' • A speed-limiting mechanism known as a governor, to prevent* "the 
^'escalator from travel ing faster than a pre-determined^rateT. 

• A device, to prevents sudden reverse in direction of travel. 

• The escalator, once stopped, can only be started with/a* key 

, operator switch. , « 

.There are many safety features built into an escalator. The. greatest 
safe.ty factor is proper use of, the escalator bx. the pas^nger or riders. 
Passengers should always stand firmly on the steps, hold the hand rail, and 
should ride facing the direction of travel. " When the laodiflg.-os reached, 
passenger? should *tep off promptly. * •#» 



ACTIVITY 6: 



1. State -the location of the emergency stop button' 
on an escalator. ■ • f 



; * c 

Why does, the hand rail travel at the same speed 

f 

as the steps? 



List three unseerT'safety features on an escalator. 

a. : 

b. ' - . 

c ' •* 



> j ; m 

OBJECTIVE 7: Identify at least twp safety features of 

moving walkways. 



The moving walkway is comparatively new in people-moving equipment. 
The walkwjy is* a device mad^tp transport people between points on a flat or 
slight grade (up to a maximum*t>f 15 degrees). The* purpose is to move people 
with- as lsttle effort as possible i|/ a^rapid maniier. Some moving walkways 
look -like an escalator laid flat, w^le others lopk like a belt-type conveyor 
(See Figure 9). The visible safety features are similar to those of an escal 
tor, due to the relatively similar makeup of the two types of equipment. The 
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* * Figure 9. Moving walkway (with incline 

from 0 to 15 degrees) . 

greatest use of movrng sidewalks has been in airports, where 1 arge r numbers? of ' 
people are arriving arTd departing . Tight airline schedules often require that 
.people move from one area to apother in a mi nimum *auiount of time*. 
Safety /features of qioving sidewalks are as f6Mows: 

• The treadway should be grooved in the "di rection of travel. * 

• The landings should be^made Co receive the step tread so that the 
grooves pass a plate with sections that fit into the grooves, to 
push an object onto the landing with no damage. 

• Driving devices must have brakes which automatically set and shut 
off power; in case of malfunctions. 

• The starting switch should be key-operated to prevent unauthorized 
use.. , 1 

• Emergency stop buttons must b^ provided at- eacti entrance and exjt 
point of moving walkways, to stop movement indcase of emergency. 

• A switch must be provided to stop moving walkways in case a dri v§ ' 
chain becomes slack or broken- L ' ✓ 

• A governor must be provided to stop moving waTkways in case of 
overspeed. ♦ * * 

• A device must be provided to stop the moving walkways In case the 
treadway breaks. 
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ACTIVITY 7: 



1. When does the brake on a moving walkway set? 

: — = 

* f ; 

2" What is required EG st^rt moving walkways; and 
why? . \ 



OBJECTIVE 8: 

lift. 



List six main operating rules of a man 



A man lift is a device consisting of a power-driven endless belt that 
moVes in one direction only and is provided with steps or platforms. Hand 
holds are attached £o it, and it is used for transportation of personnel 
from floor to floor (see Figure 10). *A man lift is often found in manufactur- 
ing and st*r§ge^ buildings where there is a long distance to travel up and down 
A properly "equipped and installed man lift provides^ safe, convenient, and 
space-saving .access to upper levels. 

The operating rules of a man lift are a very important part of its use 
and help4;o explain its^safety features. The following rules apply .to the « 
use of a man liftT , 

4. Only authorized' personnel trained in its use should be permitted to Jjse 
a man 1 ift^^. 

2. Unsafe conditions dn man lifts must be reported. 

3. When riding a [pan lift, the passenger roust stand squarely on the step, 
face the belt, and grip the hand hold securely. Jumping on the step,- 
yanking on the hand hold, or horse -play of any kina is prohibited. 

4. Np freight, packaged goods, pipe,' lumber, or materials of any kind 
should be^earried or transported on any man lift. 

5. No tools except those that will fit entirely within the pocket of 
uiual working clothes should be carried on- any man lift. 

6. Bef§re starring or restarting a man lift, it is necessary>to warn all 
passengers and others the vicinity that* the man lift is to be started. 



i 
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H6A0 SHAFT 
(TOP PULLEY) 



ENTRANCE 
f GyXRO RAILS. 

( 
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Figure 10. Man lift - top and bottom. 
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The floor openings that allow the belt to. go up and down the building 
must be within a minimum ancT^Km^ximum size. The minimum size allocs the clear 
ance of a person's body while the maximum clearance provides an easy step on 
and step off. Floor openings must be located in line* one above the other'. 
At each landing, certain safety features are provided. Adequate lighting 
'is one of these features and must be provided so that the floor landing can 
be seVo^erTstepping on or off. The landing 'surfaces must^fee constructed 
and maintained t& provide safe footing at air times. The maximum distance - 
between landings must be 25 feet or less. If the floors are more than 25 
feet apart, another landing for emergency purposes must be installed. Emerg- 
ency landings, like all other 1 andings ,.must be^ accessible £rom both up and 
down directions. This allows Recess to an emergency exit ladder that is pro- - 
vided for the entire travel of the man lift. 

On the up side of the man lift floor, openings must be provided wfth a 
bevelled guard (or cone) to guide a body into the floor opening, # in case some- 
one- is leaning # out too far. There are o.ther types of guards that are equipped 
with a switch to shutdown the man lift if the switch is engaged by a body's 
touching it. y » 

The floor landing must be equipped with guard rails at the entrances- and 
exits. These guardrails must consist of a maze or staggered railing, or 
it may be equipped with a handrail with self-closing gates. These precautions 
are requtred^o that direct passage to .the man lift from the outer floor space 
is prohibited. Accidental contact with the belt and falls through the open- 
ing are thus prevented. 

The total run^o|ja man 1 i ft jnust be kept clear of any obstruction.. If 
i't is necessary to have an obstruction near tfi^mSm lift, use of the man lift 
should be discontinued. At the .lower landing, safety switches <nust be in- 
stalled so that if a passenger travels past the lower landing, the man lift 
will stop. 

The man lift must also be equipped at the upper landing with safety 

switches or devices that will stop, the man, lift if the passenger fails to get 

off. The upper landing must also have a sign which reads "TOP FLOOR - GET ■ 

OFF" with letters at least two inches high. A reel warning light of at least 

40 watts must be located immediately below "the upper landing terminal, located 
» 
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to shine directly in the passenger's fate v This warning ligrft alerts passen- 
gers that the top landing is Just ahead. 4 - ' 1 

An emergency grab rail oV railing platform must be provided a£ the-.top 
j o f ffitf man lfft where, the distance to the top pulley is over six feet sbove, 
the top landing, This rail w'ill permit'the rider to swing free, should thje 
emergency stops becomennoperable. In addition to the' required 1 igh^'hg at • . 
floor landings, the -man lift must be illuminated for its entire travel. 
The means of iHuminatic^r must be controlled by one switdh that will tu/n.the 
lights on^ at every landing. * 

The machine powering the man lift must be equipped with a -brake that is ; 
mechanically applied and electrically released. This type'of brake will set 
if/fehe power is turned off t|he machine. The safety switches located at the 
top and bottom <in case of J3vertra/el by passengers, must be manually reset ^ 
to ensure that the problem has been corretaed. Safety switches should be 
-located so that they cannot be reset by a person standing on a, man lift step. * ^ 

A rope-controlled emergency stop device must be installed and must 
'travel the full run of the man lift belt. This rope Y$\o be located withi 
easy- reach of the up and down runs of the belt and must be provided with rppe^i v * 
r guides ancf pulley arrangements ^so that it will not have too much sideways 
movement, the rope is connected to a' control lever or operating mechanism ^ 



that will cut off Jhe power and apply the brake, when pulled in the diV^e'ow^w 

of travel * i 

The st^ps of the' man lift must be strong enough to support a load of 400 * 

pounds,. Every step must have a hand hold for both the up and down travel of 

the man 'lift. If a step or hand ho>d is removed, the hand hold oryStep iSfiat 

it is used with* must also be removed. This precaution prevents a passenger 

from grabbing a hand hold arid having no step to stcmcf on — or from standing 

p. * . 

on a step and having no hand hold to grasp. 

Instructions ai^dyvarriing signs are reqi/ired on every landing. The in- 
structions for each 1 ower . 1 andi ng must read approximately as follows: FACE ^ 
THE BELT - USE THE HAND HOLD - TO STOP, PULL ROPE. A visitor's Warning sign 
must.be installed at' each landing. The\sign Should r'ead:^ AUTHORIZED PERSONNEL 
ONLY. 
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Man lifts must be regularly 'tested ant! inspecte^ by 1 competent, desig- 
nated person atontervals of not more than 30 days*. The limit switches, or 

safety devices at the tbp and bottom of the man lift, should be checked at 
\least weekly^Ha£ a designated person. Man^lifts four^J to be* in wnsafe condi- . 

tion must not be operated until properly repaired. 

An inspection lcf^must be kept., This log must outline what was found 

during the inspection, and must be signed and dated by the person designated, ■ 

ReGQr.ds -of tire inspection must be made available to authorized inspection Qfc 
, agencies. The periodic inspection should cover but not be limited to the 

following features: 

• Belt and belt joints # * 

• Bottom pulley clearance v - 
Bottom pulley take up* * ^jr 

* • firake 

•-Drive couplrng 

• Driving mechanism 

• Electrical switches 
^TTStjV landings 4 • 

• Guyd rap Is * " 
i^'*HStnd-J]<7t<i 4 fastenings 

• II lumi nation 



♦ Pi 

% 



Safety switches' 
Lubrication 
Motor 
Motor- coupl i rigs„ 
Pulley bearings . 
Pul ley. supports 
Rail supports and fastenings 
ails and tracks^ 
oTlers and slides * 
■Rope control stops. 
Steps 

Step fastenings 

Top pulleys , "' • 
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♦ Vi-bration and mi sal ignroent 

• Warnvng signs and lights 



ACTIVITY 8:" 



f 



' (Mark each statement true or^false.) 

' * U Hand rail^'are requi re"? around floor landings 
- ,of man lifts. 
2. Safety switches are required at the 'top and 
bottom, of man Vifts . 

3. Signs are required at every floor of. a 

man lift. 

4., The machine is not required to have a brake. 



V 



objective 9: , List'nine safety procedures for aerial 
bucket devi ces . ■ _ 



An aeriaT bucket devi de (figure.il) is any vehicle-m^nted>)device, tele- 
scoping, or articulating, or both, that is use* to posi tion' personnel . Aerial 
buckets m£)Tbe constructed of metal, wood, or f iberglass-rrein^er^d plastic. 
They may be either powered or manual ly operated. Aerial bucket devices are 
use* in P^rrfety of operations', btffare used most extensi vely/by electric 
power companies. They provide a safe,- convenient, and practical method of 
positioning \#orker£ so they can perform' wofk on overhead lines. In such 
Stances aerial;*bucketr myst be i nsulateci jto prevent conduction of electric- 
ity^Jlthte safety rules'for aerial bucfje? devi ces include the "following: 



before aerial trucks ^are moved for travel^ aeri al devices must be 
secured in tt>e lower twveling posi tion/ This is done'by locking 
the device above the truck^ab, or by any other equally effective 
means (such as a cradle thar^will prevent rotation of the aerial 
device). 

• Lift controls must be tested prior to use each day, to determine 
that sUch controls are in' safe working condition. 

• Only trained personnel^ may operate an aerial lift. 

• "Belting off" to adjacent poles, structures „ or equipment while* 
working from an aerial lift is not permitted. "Belting off", 
means attaching a rope to other structures for added stability. 
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Ficjltqjl. Aerial bucket device. 

• Employees must always stand firmly on the floor of the basket* must 
not sit or climb on the edge of the basket or usp planks, landers, 
or £ther devices for a work position. 

4 • A body belt must be worn, an* a lanyard attached to the boom or 
basket, when working from an aerial lift. ' , 

• s Bobm'and basket limits specified -by the manufacturer murt not 

" be exceeded. u • ^ 

• Brakes must be set, and outriggers, when used, njust be positioned 
on pads on a solid'surface. Wheel chocks must be installed before 
using an aerial lift on an incline. 

- An aerial lift truck may not be moved whdh'the boom is elevated 
in a working position while personnel are on the- basket. (Equipment 
especially designed for this type of operation is excepted from 
this rule.) 

An aerial bucket designed primarily as a, personnel carrier must have both 
upper and lower controls. Upper controfs must be in or beside the bucket, 
within easy reach of the operator. Lower controls must be provided and must 
be capable of Overriding the tipper control. Controls must be, plainly marked 
as to their operation. Lower level controls must not be operated unle.ss 
permission has been obtained from the employee in the lift, except in an 
emergency. # , 
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Safety features of the'aerial 'boom equipment have improved over the past 
few years. The booms and buckets are designed in such a^way that 'the bucket 
is'in an upright position at^ll times, and the boom only extends as far as * 
jean be safely carried, by the, vehicle upon which is is mounted. Extendi r^^^ 
boom too far may cause th£ vehicle to^jp or to turn o ver - fr ° r a longer r "^L 
oa the boom, the vehicle i s ^roVi ded wi th outri-ggers. An outrigger is a de- 
vice,, fastened to the truck," which extends farther out than the truck's body. 
Tbis allows mors stability in the operation of the device. The controls on 
an aerial bucket^are located so'^ that they will not be accidentally engaged. 
They^are the type that require constant pressure, so that if "released, all 
motion will stop. / 

Aerial lift'devices are required to be built and tested in accordance 
with federal standards. Thus, the operator knows that the equipment has been 
-designed to withstand the load and to perform the service for which it is to 

s 

be. used. 



ACTIVITY 9: 



(Mark thes,e statements true or false.) 

-1. An serial bucket is a device hung by a rope. N 

^ 2. An ferial bucket device is primarily for people, 

apd has controls -at the base and at the bucket. 
4 3. AV aerial bucket device has to be adjusted to 
nja'intain the bucket *fn an 'upright position. 
4. Aefial -bucket device controls turn themselves 
- * off if they are release*}. 



OBJECTIVE 10: State the * procedures for, and frequency 
of, inspections of personnel movement devices. 



Every device that is .used .r£qui res inspection ancj maintenance. A thor- 
ough inspection, requires operating the equipment, as well as .visually checking 
'it, to make sure that it is in good working order. , Maintenance of equipment 
means that it is being properly lubricated, adjusted and Repaired. .Preventive 
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maintenance, performed Def ore a breakdown can bccur can save time, money, and 
may possibly prevent an accident. Preventive maintenance can be scheduled 
to be performed under jdeal conditions, whereas breakdown conditions are 
rarely favorable. Inspectio/i and maintenance of equipment is hi ghly -stressed 
by manufacturers, owners,' and agenjB^es responsible for safe operation of the 
equipment. The potential to decrease accidents and limit unnecessary costs 
warrants regular, thorough inspection. % • 

The inspection and maintenance of, material and personnel mo vi^^levi ces 
should be performed on a regular basis. Since lift trucks are off^Rperated 
•on a daily basis, and sometimes on a 24-hour basis, it is necessary for oper- 
ators of these trucks to inspect their trucks before goi*? on duty. Thi's is 
also true of motorized hand trucks, which are not as complicated as lift 
trucks, but whjich 'still Require inspectfon and maintenance. Only t>ained 
mechanics should carry out /maintenance on ei.ther type 'of, vehicle. 

Elevators, escalators, and movjng walks require inspections by trained 
personnel. Elevators are in very common use and the only items visible to 
the operator and passenger, are usually the.soors, the operating button, the 
t cab in which a person rides, and the lights. Most of the equipment. is" located 
insure the elevator hoistway . and- j a- thermae hine room. Elevators are normally 
inspected to see that the equi^nent is not worn, that all electrical, connec- 
tions are correct, and that 'the elevator operates properly. *An elevator re- 
quires a special te»t"to nfe&e sure'the safety devices'are working. Safety 
devices are normally tested every 12 months, with no load in the elevator and 
*t slow speed. Evetfy $1ve years, the safety devices are tested with a full 
load in the elevator and at full speed. 

Escalators and moving W^ks are tested on a yearly basis to make sure 
that the operating buttons, emergency buttons; emergency stopping switches, * 
governor, and other devices are ir^good working order. The step treads and-- 
landings are checked to-be sure they are in good condition and then the inter- 
nal parts of the 'escalator are inspected and lubricated* Since the escalator 
is running continuously, there is no practical means of getting into the es- 
calator urtless parts are removed. ' 

The inspection an'd maintenance of a man lift' is covered in Objective 8. 
It is particularly important- that inspections of a man lift be made every 
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30 days. However, limit switches should be checked every seven days. A log 
of these inspections must ke maintained. The maintenance on the maa lift 
requires that it be properly lubricated, that the wiring and signs be main- 
tained, that safety switches be kept operable at all 'times, and that the 
required guard£ be in place. ^ . , 

The inspection of aerial byck^ts should be made on a daily basis. The 
insulated portions of aerial bucketsf' should be checked on a routine basis 
for damage, and at 'certain intervals, should -b*e checked to make sure that 
insulation is not shorting out. Hydraulic lines should be checked for leakage 
and any detection >of oil,arourtd the mechanism should be noted and reported for 
repair, if necessary. 



ACTIVITY 16: 



What two steps does a thorough inspection procedure 

s 

in vol ve? \ • % 

a. 

b. • 



4- 



■A 



2. Why are regular, thorough inspections a good idea? 



3. How often should lift trucks Jbe inspected, and 
by • whom? 



REFERENCES 



American National Standards Institute. Safety Standards for Manlifts . 
Ameratan National* Standards Institute A90.1, New* York: 1976. 



afety Standards for Conveyors and Related Equipment . American 



National Standards Institute B20.1, New YorJFT 1976. 
U.S. Department of Labor. General Industry Standards . Revised March 1, 1979 



OSH Standards (29 CFR 1910); ; 



r^2 ' SH-25/Page*29 



ANSWERS TO ACTWlf IBS 



ACTIVITY 1 * 

1 . a. * Loading points. - * 
,b. Transfer points. 

c. ■ Discharge points. ' # ' 

d. The area around rollers, pulleys, or belts. ♦ 

e. Shear points where "belt is close the wall- v 

2. The cause of stoppage should be detg^ned and cleared. 

ACTIVITY 2 * . v - J 

1 . a. True. / 

b. False. * 

c. True. 

d. False. * 

3. a. Fully lowered. J . • ^ v 

b. * Twenty-^ive. 

c. Safety platform. . ( % \ 



d. (Any three.) v ^ 
^ACTIVITY 3 



Horrf, lights overhead guard, load brackr^st and extensio 



1. a. Efevating the forks only si ightly .above the floor; the forks run 
over the lower part t of the pallet while getting the forks under 
the load. 

b. A button on the handle for forward or reverse gfears. 

2*. An operator should follow a motorized hand truck in confined areas. 

3. a. At any tinje the operating., buttons or controlling handles are 
* released, the vehicle will automatically stop, the power will 

be turned off and the- brakes set. 

b. The controlling haridl e automati cal ly returns" to the upright 
position. ' 

»• 

ACTIVITY 4 , 

1. a^ The passenger car is made of rigi<}, fire-resistant material. 

b. The car doors are smooth panel doors and automatically open and 
close. 

c. A safety deyi« stops and/or reverses the door's opening to prevent 
people from beiVig struck by the door. 

d. Doors close with a limited force. 

e. An alarm or emergency call bel> is provided for emergencies. 
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f. An emergency stop button will remove power from the elevator and 
set the brake. ^ 

g. The elevator shaft (hoistyay) is fire-resistant. ( W 

h/ The hoistway doors are fire-resistarit. 

, i.. The hoistway doors will not open unless the elevator car is at 
that door. % ' 

2. (Any one.) ' ' m ^ 

The cylinder has a double bottom, one part of which has a small hole. j 
Thus, the elevator will br lowered slowly if the outside bottom rusts 
through. 

f A manually-operated lowering valve is provided to let the elevator down 
in cafse of power failure or emergency. , 
A relief valve is. provided to limit the amount of pressure to the 
cylinderl. ^ 

3. Spring or oil buffers cushion the stopping of the elevator. 
ACTIVITY 5 ' 

1/ - Capacity and loading specifications are posted inside the elevator in 

large letters.. 
2. A handle and a pull strap. ' \ 

ACTIVITY 6 ' ' ~* ' 

1. At the top ffhd bottom of the escalator. 

2. So that the person usi/ig the escalator will not be pulled along by 
thp rail and will not have to let go and regrip the rail. . 

3. Any three of the second bulleted list (of six) on pages 17 and 18. 

ACTIVITY 7 

1 . When power is off. 

2. /V key; to prevent unauthorized u*e. 

ACTIVITY. 8 

1. True. 

2. True. 



3; True. 
4. False. 



9 

8 



ERIC 



?4 
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ERIC 



ACTIVITY 9 

1. False. 

2. True. 

3. ' False. ' V 
4". • True. \ _ 

ACTIVITY 10 

K> »a. Visual inspection. 

b. Operating the equipment. 

2. Because of their potential to decrease accidents and limit 
unnecessary costs. 

3. Daily, at the beginning of each shift; b^pperators. 
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